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1 . This international preliminary examination report has been prepared by this Intemationai Preliminary Examining Authority 
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been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets. 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT 



International application No. PCT/FIOO/00422 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 ,4-8 as originally filed 

2,3,3a as received on 1 1/05/2001 with letter of 1 1/05/2001 

Claims, No.: 

1-16 as received on 11/05/2001 with letter of 11/05/2001 
Drawings, sheets: 

1 12,212 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this Item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the intemational search (under Rule 23.1 (b)). 

. .. the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority In written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been furnished. 

□ The statement that the information recorded in computer readable forni is identical to the written sequence 

listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (lA) Yes: 

No: 

2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1 . Certain published documents (Rule 70,10) 

and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Claims 

Claims 1-16 
Claims 

Claims 1-16 
Claims 
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INTERNATIONAL PRELIMINARY International application No. PCT/FIOO/00422 

EXAMINATION REPORT - SEPARATE SHEET 



V. 



1 . The present invention relates to a method for guaranteeing the quality of a 
connection, as set forth in the preamble of Claim 1 , as well as to a corresponding 
network element, as set forth in the preamble of Claim 13. 

2. This preamble is based in the disclosure of WO-A-99 16266, cited and 
acknowledged in the opening part of the description. This document discloses a 
system wherein a data stream can selectively be transmitted either through a 
packet-switched or through a circuit-switched connection. The problem with this 
system is related to the fact that, when transmitting a data stream through a 
packet-switched connection, it is not possible to transmit a part of the data stream 
through the circuit-switched connection in case of deterioration of data quality. 

3. This solution is not disclosed in or rendered obvious by the available prior art and 
Claims 1 and 13 fulfil thus the requirements of Article 33(1) PCT in respect of 
novelty, inventive step and industrial applicability. The same applies to dependent 
Claims 1 to 12 and 14 to 16, which contain further refinements of the main 
embodiments of the independent claims. 

VI. 



Certain published documents (Rule 70.10) 



Application No 
Patent No 

WO 00 10348 A2 
WO 99 33301 A1 



Publication date 
(day/month/year) 

24.02.00 
01 .07.99 



Filing date 
(day/month/year) 

12.08.99 
07.12.98 



Priority date (valid claim) 
(day/month/year) 

14.08.98 
18.12.97 



VIII. 



1 . It is clear from the description, page 2, lines 25 to 31 and page 3, third paragraph, 
that determining the type of data to be transmitted is a feature essential in order to 
carry out the invention, in particular to decide how the data is to be transmitted 
(i.e. packet or circuit-switched). 
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1.1 Since Claims 1 and 13 do not contain this feature, they do not fulfil the 
requirements of Article 6 PCT in conjunction with Rule 6.3 (a) PCT for not 
containing all the technical features characterising the invention. 

2. In addition, Claim 13 taken alone Is also not clear, Article 6 PCT, because it 

attempts to define the scope of protection by the result to be achieved, Guidelines 
PG-III 4.7. In particular, it is not clear how the network element has to be arranged 
in order to be able to partly transmit through a circuit-switched connection (result 
to be achieved). 
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and C. Of these, class A tominals are the most advanced and are highly suitable for 
both packet-based and circuit-switched data transmissioa. In class A devices both a 
packet-switched and a circiiit-s witched connection may be active simultaneously. 
Class B devices are a little simpler and in them both the packet-switched and circuit- 
5 switched connection may exist simultaneously but only one of them may be active at 
a time. In class C devices, only one of said two connections may be established at a 
time. A special case of the C class is a terminal device designed purely for packet- 
based transmission. 

Other networks see the GPRS network as an Internet subnetwork. The GPRS net- 
10 woxk has addresses of its own, which conqily with the Internet Protocol (IP). In 
addition to the GPRS network addresses, mobile stations as well as other netwoxk 
elem^ts in the network have IP addresses tiiat facilitate data transmission between 
tiie smder and recipient 

In various packet-based data transmission applications, such as e.g. Internet appli- 
13 cations, data may have many different forms. Data may consist of text, speech, 
images or tiie like. As data is transmitted in packet format, through the GPRS net- 
work a problem may arise from the fact that the quality of the data transmitted dete- 
riorates during the transmission for various reasons. The quality of the data is im- 
portant e.g. in applications in which the data packets transmitted consist of speech 
20 data. One such application may be e.g. an Intemet call. In such data types tiie quality 
of the data transmitted is affected by the delay of data packets, for exan^le. 

Patent application W099/16266 fliscloses various criteria for selecting an optimal 
type of bearer to transfer an application flow through a mobile communications 
network, which offers packet-switched bearers and circuit-switched bearers. 

25 An object of tills invention is to provide a method for keeping the quality of a con- 
nection good, espeaally in applications in which the data transmitted, such as 
speech data, requires a good transmission channel quality. 

The objects of the invention are achieved by an arrangement in which data is trans- 
mitted using both packet-based transmission and circuit-switched transmission. 
30 Packet-based transmission is used when the data transmitted is such that a possible 
deterioration of data quality, caused by delays, for instance, will not degrade the 
intelligibility of the iiifomiation contained in the data at the receiving end. Circuit- 
switched transmission is used when the data transmitted is of a type the intelligibil- 
ity of which is affected by a possible deterioration of data quality. 
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Hie method according to die invention is a method for guaranteeing the quality of a 
connection in a data-transmitting telecommunication system, where a data stream is 
axrangable to be transmitted ^ough a packet-switched connection or durouigh a 
circuit-switched connection and it is charactenzed in that at least part of a data 
5 stream, whose intelligibiliiy is affected by a possible deterioration of data quality, 
arranged to be transmitted through a packet-switched connection is arranged to be 
oansmitted partly dirough a circuit-switched connection. 

The network element according to the invention is a network element for 
guaranteeing the quality of a connection in a data-transmittmg teleconxmunication 

10 systCTi, wh^ a data stream is axrangable to be transmitted through a packet- 
switdied connection or through a circuit-switched connection, and it is 
characterized in that it is arranged to transmit at least part of a data stream, whose 
intelligibility is affected by a possible deterioration of data quality, airanged to be 
transmitted through a packet-switched connection partly through a circuit-switched 

15 connection. 

OQaa advantageous embodiments of the invention are speci&ed in tiie dependent 
claims. 

In accordance with the invention an arrangement is realized by means of which 
speech data or the like is not transmitted in packets, but a circuit-switched connec- 

20 tion is used to transmit the speech data or the like. The speech data or the Uke is 
separated from the rest of the data stream and directed at least partly through a 
circuit-switched connection to the recipient. The connections are optimized in such 
a manner that the capacity is used as efficiently as possible from the network stand- 
point According to an advantageous embodiment of the invention the speech data 

25 or &e like is transmitted between an Internet netwcnrk and mobUe station at least 
partly through a circuit-switched connection. According to a second advantageous 
embodiment &e speech data or the like is transmitted between the packet-switched 
GPRS backbone network and mobile station at least partly through a circuit- 
switched connection. According to a third advantageous embodiment the speech 

30 data or (he like is transmitted between a serving GPRS support node and mobile 
station at least par^y through a drcuit-switdied connection. 

The invention is described in detail in tiie following, referring to the accompanying 
Figures in which 

Fig. 1 shows a possible topology of the GPRS network, 
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Pig. 2 shows a possible arrangement according to the invention, 

. Fig. 3 shows a second possible arrangement according to the invention, and 

Fig. 4 ' diows a diird possible aziangon^t according to the invention. 

Like elements in the Figures are denoted by like reference designators. Fig. 1 was 
5 discussed above in conjunction with the prior art 

Hg. 2 shows a first embodimeot according to the invention for setting up a connec- 
tion £tDm a mobile station 101 to an Internet network 203 througli a packet-switched 
network. Hie Internet netwoik 203 is shown to ccm^se one Internet server 204 
with an Internet telephone connection 205. In addition to these network elements 
10 Fig. 2 shows a base station 102, base station controller 103, serving GPRS siq>port 
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Claims 

1. A method for guaranteeing the quality of a connection in a data^-transmitting 
telecomnnmication system, where a data stream is azrangable to be transmitted 
through a packet-switohed connection or through a circuit-switched connection, 

5 dbaracterized in that at least part of a data stream, whose inteULgibility is affected 
by a possible deterioration of data quality, arranged to be transmitted tiirough the 
packet-switched connection is arranged to be transmitted partly through a circuit- 
switched connection, 

2. A method according to claim 1, characterized in that at least one of the 
10 parties to &e connection is a mobile station (101). 

3. A method according to claim 1, characterized in that the data stream is 
transmitted throu]^ at least one Internet server (204). 

4. A method according to claims 2 and 3, characterized in that from flie mobile 
station (101) an IP address is sent to an Internet server (204) for establishing a 

1 5 circuit-switched connection. 

5. A method according to claim 4, characterized in that the mobile station (101) 
sends an IP address to the Internet server (204) in the form of a short message. 

6. A method according to claim 4, characterized in that the mobile station (101) 
sends an IP address to the Internet server (204) in a certain packet in the packet data 

20 stream. 

7. A method according to claim 2, diaracterized in that a subscriber-specific IP 
address stored in the mobile commonicadon network is used for the establishment 
of a dxcuit-switched connection. 

8. A method according to claim 1, characterized in that at least part of the data 
25 stream transmitted through a circuit-switched cozmection is speech data. 

9. A method according to claim 8, characterized in that said speech data is trans- 
mitted through a circuit-switched connection between die GPRS backbone network 
(1 13) and the mobUe station (101). 

10. A method according to claim 8, characterized in that said, speech data trans- 
30 mitted through a circuit-switched connection is transmitted from tlie gateway (201) 

direcdy to an Internet server (204). 
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11. A method according to claim 1, characterized in that at least part of the data 
stream airanged to be transmitted through a packet-switched coxmection is arranged 
to be transmitted through a circuit-switched connection if the capacity of the packet- 
switched connection is insufficient. 

5 12. A method according to claim 10» diaracterized in that the quality of the 
pack&t-fiwxtched connection is monitored duxing the connection. 

13. A network element for guaranteeing ttie quality of a connection in a data- 
tzansmitting telecommunication syst^, where a data stream is arrangable to be 
transmitted diiough a packet-switched connection or dirough a circuit-switched 

10 connection, characterized in tiiat the network element is airanged to transmit at 
least part of a data stream, whose intelligibility is affected by a possible 
deterioration of data quality, arranged to be transmitted through a packet-switched 
connection pardy through a circuit-switched connection. 

14. A network element according to claim 13, characterized in that the netwoijc 
IS element is arranged so as to convert the packet data into a form suitable for a circuit- 
switched connection and vice versa. 

15. A network elemmt according to claim 13, characterized in that it is a gateway 
(201). 

16. A-network element according to claim 13, characterized in that it.is a mobile . 
20 switching center (104). 
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citations and explanations supporting such statement 



3. The applicant is hereby invited to reply to this opinion. 
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request this Authority to grant an extension, see Rule 66.2(d). 
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WRITTEN OPINION International application No. PCT/FIOO/00422 

I. Basis of the opinion 

1 , This opinion has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Articfe 14 are referred to in this opinion as "on'ginaify filed'.): 

Description, pages: 

1 -8 as originally filed 



Claims, No.: 
1-16 

Drawings, sheets: 

1/2-2/2 



as originally filed 



as originally filed 



2. With regard to the language, all the elements mari<ed above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the Intemational search (under Rule 23.1 (b)). 

□ the language of publication of the intemational application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of intemational preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemational application in written form. 

□ filed together with the intemational application in computer readable form. 

□ fumished subsequently to this Authority in written form. 

□ fumished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims. Nos.: 
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□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, Inventive step or industrialapplicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-16 

Inventive step (IS) Claims 
Industrial applicability (lA) Claims 

2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 
and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

Vli. Certain defects in the international application 

The following defects in the form or contents of the intemational application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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V. 

1. 

1.1 

1.2 
1.3 

G 

2, 
2.1 



following document (D) is referred to in this written opinion: 
D1: WO 99 16266 A1 (Telefonaktiebolage TLM Ericsson) 1 April 1999 



Document D1 (see in particular page 9, lines 1 to 1 1 and 22 to 25) discloses, 
according to the features of Claim 1 . a method for guaranteeing the quality of a 
connection in a data transmitting telecommunication system, wherein the data is 
arranged to be transmitted through a packet-switched connection (non-real-time 
type of data) and at least a part of the data (real-time type of data) is arranged to 
be transmitted through a circuit-switched connection. 

These arguments are also valid for independent Claim 13 . which contains the 
same combination of features as Claim 1 in terms of an apparatus claim, i.e. the 
apparatus (network element) for carrying out the method of Claim 1 . 

Therefore, the subject-matter of Claims 1 and 13 is not new, Article 33 (1), (2) 
PCT. 

Furthermore, it should be noted that, even if novelty of Claims 1 or 13 could be 
argued based on minor differences between their subject-matter and the 
disclosure of D1, this subject-matter would still not involve an inventive step. 
Article 33 (1), (3) PCT, taking into account that D1 discloses the same object and 
the same type of solution as presently claimed, namely to provide a quality-based 
service connection. 

The additional features of dependent claims 2 to 12 and 14 to 16 seem to relate to 
minor design details and/or implementation measures, which are known or directly 
derivable from D1 . 

These claims thus, either alone or in combination, do not seem to add anything 
new or of inventive significance to any of the previously-referred claims. 
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1 . The cited document D1 should be acknowledged and briefly discussed in the 
opening part of the description, Rule 5.1 (a) (ii) PCT, making clear any inventive 
contribution of the claimed invention over the prior art. 

2. Although being drafted in a two-part form, Claims 1 and 13 do not contain in their 
pre-characterizing part all the features known from D1 (refer to section V), Rule 



1 . It is clear from the description, page 2, lines 25 to 31 and page 3. third paragraph, 
that determining the type of data to bejransmitted^ is a feature essential in order 
to carry out the invention, in particular to decide how the data is to be transmitted 
(i.e. packet or circuit-switched). 

1.1 Since Claims 1 and 1 3 do not contain this feature, they do not fulfil the 
requirements of Article 6 PCT in conjunction with Rule 6.3 (a) PCT for not 
containing all the technical features characterising the invention. 

2. In addition, Claim 13 taken alone is also not clear, Article 6 PCT, because it 
attempts to define the scope of protection by the result to be achieved, 
Guidelines PG-III 4.7. Instead, it should describe how the network element has to 
be arranged in order to be able to partly transmit through a circuit-switched 
connection (result to be achieved). 
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REPLY TO WRITTEN OPINION 

INTERNATIONAL PATENT APPLICATION PCT/FIOO/00422 
APPLICANT: NOKIA NETWORKS OY 
Due Date: 12 May 2001 

In response to the Written Opinion mailed on 12.2.2001 we file amended 
claims and respectfully present the following. 

Document Dl discloses various criteria for selecting an optimal type of bearer 
to transfer an application flow through mobile conmnmications network. It 
specifically states (for example on page 9, lines 4-6) that a circuit-switched 
transfer service or a packet-switched transfer service is specified. Referring to 
Figure 2 of Dl, data is transferred between a base station controller 34 and IP 
data network 56 either via GSM circuit-switched network 35 or via GSM 
GPRS network 51. 

The preamble of the amended claims 1 and 13 reflects this state of the art: a 
data stream is arrangable to be transmitted through a packet-switched 
connection or through a circuit-switched connection. The telecommunication 
system specified in the claims is such that it supports both packet-svsdtched and 
circuit-switched connections. A system formed of a GSM circuit-switched 
network and a GSM GPRS network, each providing an interface towards a base 
station controller, is an example of such a system. 

The characterizing portion of the amended claims 1 and 13 specifies that a data 
stream, whose intelligibility is affected by a possible deterioration of data 
quality, arranged to be transmitted through a packet-switched connection is 
(re)arranged to be transmitted partly through a circuit-switched connection. 
This is novel and inventive with respect to Dl, as Dl only discusses the 
selection between a packet-switched and circuit-switched route. It does not 
disclose or hint to for a route that employs a part of the packet-switched route 
and a part of the circuit-switched route. 
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the detailed description of the advantageous embodiments of the invention. 

We thus argue that the claimed invention is novel and inventive, and a 
reconsideration of the Written Opinion is respectfully requested. 

To bring the description into conformity with the amended claims, replacement 
pages 2, 3 and 3a are enclosed. On replacement page 2, a brief description of 
Dl is also added on lines 22-24. Other amendments on pages 2 and 3 are 
identical to those in the enclosed amended claims. 
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and C. Of these, class A terminals are the most advanced and are highly suitable for 
both packet-based and circuit-switched data transmission. In class A devices both a 
packet-switched and a circuit-switched connection may be active simultaneously. 
Class B devices arie a Uttle simpler and in them both the packet-switched and circuit- 
5 switched connection may exist simultaneously but only one of them may be active at 
a time. In class C devices, only one of said two connections may be established at a 
time. A special case of the C class is a terminal device designed purely for packet- 
based transmission. 

Other networks see the GPRS network as an Internet subnetwork. The GPRS net- 
10 work has addresses of its own, which comply with the Internet Protocol (IP). In 
addition to the GPRS network addresses, mobile stations as well as other network 
elements in the network have IP addresses that facilitate data transmission between 
the sender and recipient. 

In various packet-based data transmission applications, such as e.g. Internet appli- 
15 cations, data may have many different forms. Data may consist of text, speech, 
images or the like. As data is transn:iitted in packet format through the GPRS net- 
work a problem may arise from the fact that the quality of the data transmitted dete- 
riorates during the transmission for various, reasons. The quality of the data is im- 
portant e.g. in applications in which the data packets transmitted consist of speech 
20 data. One such appUcation may be e.g. an Internet call. In such data types the quality 
of the data transmitted is affected by the delay of data packets, for example. 

Patent application W099/16266 discloses various criteria for selecting an optimal 
type of bearer to transfer an application flow through a mobile conmiunications 
network, which offers packet-switched bearers and circuit-switched bearers. 

25 An object of this invention is to provide a method for keeping the quality of a con- 
nection good, especially in applications in which the data transmitted, such as 
speech data, requires a good transmission channel quality. 

The objects of the invention are achieved by an arrangement in which data is trans- 
mitted using both packet-based transmission and circuit-switched transmission. 
30 Packet-based transmission is used when the data transndtted is such that a possible 
deterioration of data quality, caused by delays, for instance, will not degrade the 
intelligibility of the information contained in the data at the receiving end. Circuit- 
switched transmission is used when the data transmitted is of a type the intelligibil- 
ity of which is affected by a possible deterioration of data quality. 



The method according to the invention is a method for guaranteeing the quality of a 
connection in a data-transmitting telecommunication system, where a data stream is 
arrangable to be transmitted through a packet-switched connection or through a 
circuit-switched connection and it is characterized in that at least part of a data 
stream, whose intelligibility is affected by a possible deterioration of data quality, 
arranged to be transmitted through a packet-switched connection is arranged to be 
transmitted partly through a circuit-switched comiection. 

The network element according to the invention is a network element for 
guaranteeing the quality of a connection in a data-transmitting telecommunication 
system, where a data stream is arrangable to be transmitted through a packet- 
switched coimection or through a circuit-switched connection, and it is 
characterized in that it is arranged to transmit at least part of a data stream, whose 
intelligibility is affected by a possible deterioration of data quality, arranged to be 
transmitted through a packet-switched connection partly through a circuit-switched 
connection. 

Other advantageous embodiments of the invention are specified in the dependent 
claims. 

In accordance with the invention an arrangement is realized by means of which 
speech data or the like is not transmitted in packets, but a circuit-switched connec- 
tion is used to transmit die speech data or the like. The speech data or the like is 
separated from the rest of the data stream and directed at least partiy through a 
circuit-switched connection to the recipient. The connections are optimized in such 
a manner that the capacity is used as efficientiy as possible from the network stand- 
point. According to an advantageous embodiment of the invention the speech data 
or the like is transmitted between an Internet network and mobile station at least 
partly through a circuit-switched connection. According to a second advantageous 
embodiment the speech data or the like is transmitted between the packet-switched 
GPRS backbone network and mobile station at least partly through a circuit- 
switched connection. According to a third advantageous embodiment the speech 
data or the like is transmitted between a serving GPRS support node and mobile 
station at least partly through a circuit-switched connection. 

The invention is described in detail in the following, referring to the accompanying 
Figures in which 

Fig. 1 shows a possible topology of the GPRS network. 
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Fig. 2 shows a possible arrangement according to the invention. 

Fig. 3 shows a second possible arrangement according to the invention, and 

Fig. 4 shows a third possible arrangement according to the invention. 

Like elements in the Figures are denoted by like reference designators. Fig. 1 was 
discussed above in conjunction with the prior art. 

Fig. 2 shows a first embodiment according to the invention for setting up a connec- 
tion from a mobile station 101 to an Internet network 203 through a packet-switched 
network. The Internet network 203 is shown to comprise one Internet server 204 
with an Internet telephone connection 205. In addition to these network elements 
Fig. 2 shows a base station 102, base station controller 103, serving GPRS support 



Claims 

1- A method for guaranteeing the quality of a connection in a data-transmitting 
telecommunication system, where a data stream is arrangable to be transmitted 
through a packet-switched connection or through a circuit-switched connection, 
5 characterized in that at least part of a data stream, whose intelligibility is affected 
by a possible deterioration of data quality, arranged to be transmitted through the 
packet-switched connection is arranged to be transmitted partly through a circuit- 
switched connection. 

2. A method according to claim 1, characterized in that at least one of the 
10 parties to the connection is a mobile station (101). 

3. A method according to claim 1, characterized in that the data stream is 
transmitted through at least one Internet server (204). 

4. A method according to claims 2 and 3, characterized in that from the mobile 
station (101) an IP address is sent to an Internet server (204) for establishing a 

15 circuit-switched connection. 

5. A method according to claim 4, characterized in that the mobile station (101) 
sends an IP address to the Internet server (204) in the form of a short message. 

6. A method according to claim 4, characterized in that the mobile station (101) 
sends an IP address to the Internet server (204) in a certain packet in the packet data 

20 stream. 

7. A method according to claim 2, characterized in that a subscriber-specific IP 
address stored in the mobile communication network is used for the establishment 
of a circuit-switched connection. 

8. A method according to claim 1, characterized in that at least part of the data 
25 stream transmitted through a circuit-switched connection is speech data. 

9. A method according to claim 8, characterized in that said speech data is trans- 
mitted through a circuit-switched connection between the GPRS backbone network 
(1 13) and the mobile station (101). 



30 



10. A method according to claim 8, characterized in that said speech data trans- 
mitted through a circuit-switched connection is transmitted from the gateway (201) 
directly to an Internet server (204). 



10 

11. A method according to claim 1, characterized in that at least part of the data 
stream arranged to be transmitted through a packet-switched connection is arranged 
to be transmitted through a circuit-switched connection if the capacity of the packet- 
switched connection is insufficient. 

12. A method according to claim 10, characterized in that the quality of the 
packet-switched connection is monitored during the connection. 

13. A network element for guaranteeing the quality of a connection in a data- 
transmitting telecommunication system, where a data stream is arrangable to be 
transmitted through a packet-switched connection or through a circuit-switched 
connection, characterized in that the network element is arranged to transmit at 
least part of a data stream, whose intelligibility is affected by a possible 
deterioration of data quaUty, arranged to be transmitted through a packet-switched 
connection partly through a circuit-switched connection. 

14. A network element according to claim 13, characterized in that the network 
element is arranged so as to convert the packet data into a form suitable for a circuit- 
switched connection and vice versa. 

15. A network element according to claim 13, characterized in that it is a gateway 
(201). 

16. A network element according to claim 13, characterized in that it is a mobile 
switching center (104). 
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Method for improving the quality of a telecommunication connection and a 
network element 

The invention relates to a method for transmitting data in data networks, in which 
method it is ensured that data, especially speech data, is transmitted through a good 
5 enough telecommunication connection from the sender to die recipient 

In mobile communication systems the trend is toward packet-based transmission. 
The idea in packet-based transmission is to transmit the data in packets, so that the 
connection is used only when data is being transmitted. According to the present 
transmission arrangement data is transmitted using a circuit-switched arrangement 



10 in which tiie transmission channel is open all the time regardless of whether data is 
being transmitted or not. 

The option of packet*based transmission is about to be included in present digital 
mobile communicatiQn..systmis, such as the GSM. This is accomplished e.g. by 
means of die so-called General Packet Radio Service (GPRS) network, the connec- 
15 tion of which to, say, the GSM network calls for some new network elements and 
some changes in the old network elements. 

Fig. 1 illustrates a possible arrangement of a GPRS network. Shown in the figure is 
a mobile station 101 which is coimected via a base station 102 and base station 
controller 103 to a mobile switching center 104^ A plurality of different networks, 

20 such as a public switched telephone network (PSTN) 105 and an SS7 network 106, 
for example, may be coimected to the mobile switching center 104. The base station 
controller 103 includes a new network element (PCU, or. Packet Control Unit) 107 
which controls the data packets. The packet network proper 114 is connected 
through the packet control unit 107 to the rest of the network topology. Betweai die 

25 GPRS backbone networic 113 and the packet control unit 107 diere is a serving 
GPRS support node (SGSN) 108. The GPRS network also includes a GPRS register 
109 which stores information about GPRS equipment, for example. The GPRS net- 
work further includes gateway GPRS support nodes (GGSN) 110 through which 
other packet*based networks 111, such as Internet, OSI data, or X.25 networks, may 

30 be connected to the GPRS network. A continuous line between elements in Fig. 1 
indicates that there is both data transmission and signaUng between die elements. A 
broken line represents signaling between elements. 




The introduction of the packet system brings about changes in terminal equipment. 
According to a proposal, terminal devices are categorized into three classes A, B 
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and C. Of these, class A teiminals are the most advanced and are highly suitable for 
both packet-abased and circuit-switched data transmission. In class A devices both a 
packet-switched and a circuit-switched connection may be active simultaneously. 
Class B devices are a little simpler and in them both the packet-switched and 
circuit-switched connection may exist simultaneously but only one of them may be 
active at a time, hi class C devices, only one of said two connections may be estab- 
lished at a time. A special case of the C class is a terminal device designed purely 
for packet-based transmission. 

Other networks see the GPRS network as an Intemet subnetwork. The GPRS net- 
work has addresses of its own, which comply with the Intemet Protocol (TP). In 
addition to the GPRS network addresses, mobile stations as well as other network 
elements in the network have IP addresses that facilitate data transmission between 
the sender and recipient. 

In various packet-based data transmission applications, such as e.g. Intemet appli- 
cations, data may have many different forms. Data may consist of text, speech, 
images or the like. As data is transmitted in packet format through the GPRS net- 
work a problem may arise from the fact that the quality of the data transmitted dete- 
riorates during the transmission for various reasons. The quality of the data is im- 
portant e.g. in applications in which the data packets transmitted consist of speech 
data. One such application may be e.g. an Intemet call. In such data types the qual- 
ity of the data transmitted is afifected by the delay of data packets, for example. 

An object of this invention is to provide a metiiod for keeping the quality of a con- 
nection good, especially in applications in which tiie data transmitted, such as 
speech data, requires a good transmission channel quality. 

J^e objects of .the.invention_are_achieved by a^^ 

mitted using both packet-based transmission and circuit-switched transmission. 
Packet-based transmission is used when the data transmitted is such that a possible 
deterioration of data quaUty, caused by delays, for instance, will not degrade the 
intelligibility of the information contained in the data at the receiving end. Circuit- 
switched transmission is used when the data transmitted is of a type the intelligibil- 
ity of which is affected by a possible deterioration of data quaUty. 

The method according to the invention is characterized in that at least part of the 
data transmitted through a packet-switched connection is arranged so as to be trans- 
mitted at least partly through a circuit-switched connection. 
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The network element according to Ac invention is characterized in that it is adapted 
so as to transmit at least part of tiie data transmitted through a packet-switched con- 
nection at least partly through a circuit-switched connection. 

Other advantageous embodiments of the iQvention are specified in the dependent 
claims. 

In accordance with the invention an arrangement is realized by means of which 
speech data or lObe like is not transmitted in packets, but a circuit-switched connec- 
tion is used to transmit the speech data or the like. The speech data or the like is 
separated from the rest of the^ta stream and directed at least pardy through a 
circuit-switched connection to Ac recipient. The connections are optimized in such 
a manner that the capacity is used as eflSciently as possible from the network stand- 
point. According to an advantageous embodiment of the invention the speech data 
or the like is transmitted between an Intemet network and mobile station_at least 
partly through a circuit-SAvitched connection. According to a second advantageous 
embodiment the speech data or the like is transmitted between the packet-switched 
GPRS backbone network and mobile station at least partly through a circuit- 
switched connection. According to a third advantageous embodiment the speech 
data or the like is transmitted between a serving GPRS support node and mobile 
station at least partly throu^ a circuit-switched connection. 

The invention is described in detail in the following, referring to the accompanying 
Figures in which 

Fig. 1 shows a possible topology of the GPRS network. 

Fig. 2 shows a possible arrangement according to the invention. 

Fig. 4 shows a third possible arrangement according to the invention. 

Like elements in the Figures are denoted by like reference designators. Fig. 1 was 
discussed above in conjunction widi tiie prior art. 

Fig. 2 shows a first embodiment according to the invention for setting up a connec- 
tion from a mobile station 101 to an Intemet network 203 through a packet-switched 
network. The Intemet network 203 is shown to comprise one Intemet server 204 
with an Intemet telephone connection 205. In addition to these network elements 
Fig. 2 shows a base station 102, base station controller 103, serving GPRS support 
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node 108, GPRS backbone network 113, gateway GPRS support node 110, mobile 
switching center 104 and a gateway (GW) 201. Between the elements there are suit- 
able interfaces to serve the communication between the elements. Exemplary inter- 
faces are shown in Figs. 2, 3 and 4. 

5 Let us next consider a situation according to Fig. 2 in which the user of a mobile 
station 101 has initiated on his class A terminal device a connection to an Internet 
network 203, in which connection data is transmitted in packets. In this exemplary 
situation the Internet user wants to set up an Intemet call to a person who has on his 
web site, for example, a so-called click-and-talk button by means of which an Inter- 

10 net call can be established. Thus at least speech data is transmitted during the Inter- 
net connection, but some other type of data may be transmitted, too. Normally an 
Intemet call is estabhshed through the packet-switched GPRS network. In the ar- 
rangement according to the invention the mobile station 101 is arranged, upon es- 
tablishing an Intemet call, to set up a connection via a base station controller 103 to 

15 a mobile switching center 104 and further to a gateway 201. The advantage is that 
the connection from the mobile station 101 to the gateway 201 can be realized at 
least partly as a circuit-switched connection whereby the quality of the speech data 
transmitted can be kept better in the transmission. It is obvious to a person skilled in 
the art that the data sent to and received from the Intemet network is in packet 

20 format, wherefore said gateway 201, along vnih other possible functions, is 
arranged so as to convert the speech data transmitted through the circuit-switched 
connection to packet format and vice versa. 

When the user initiates a connection to an Intemet server 204, IP addresses are used 
in the establishment of the connection. In this explanatory embodiment the mobile 

25 station 101 has an ff address of its own, to which address packet-based data sent 
from o r via the Intemet can be transmitted throu gh the G PRS network, jdiejiser of 
the mobile station 101 initiates a speech cormection through a data transmission 
coimection using the Intemet Protocol, a second IP address may be advantageously 
arranged for the mobile station 101, to which second IP address the speech data is 

30 transmitted through a circuit-switched cormection. Advantageously the address is 
such that data sent to the address is transmitted from the Intemet network to the 
gateway 201. As the packet-form speech data arrives at the gateway 201, tiie gate- 
way 201 converts the packet data into data to be transmitted through the circuit- 
switched cormection and transmits said data to the mobile station 101 in accordance 

35 with the second IP address sent by the mobile station 101. If there were no separate 
address for speech data, the speech data would be transmitted to the mobile station 
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101 together with other possible data through the packet-switched GPRS network. It 
is obvious to a person skilled in the art that the speech data sent from the mobile 
station 101 is also transniitted via the gateway 201 at least partly through a circuit- 
switched connection to the recipient connected to tibie Internet network. 

5 The mobile station 101 must send to the Intemet server 204 the address to which the 
speech coming from the Intemet is directed in packet format so that the speech data 
can be transmitted through the circuit-switched connection to the mobile station 
101. Said IP address may be conveyed in many ways. According to a first example 
the mobile station 101, when establishing a circuit-switched connection via a mobile 

10 switching center 104 and gateway 201, may send the information of die P address 
used in the speech connection to the Intemet server 204 in a short message. The 
Intemet server 204 reads the address in question and uses it to transmit the speech 
data. According to a second example the IP address may be sent in a predetermined 
packet, such as the first packet, to the Intemet server 204. The Intemet server 204 

15 reads the address sent and uses it for the transmission of speech data. According to a 
third example, an arrangement is realized in a suitable network element e.g. as a 
database solution according to which a second identifier, such as a second IP 
. address, is attached to the subscriber identification proper of the mobile station 101, 
to which address the speech data or die like is transmitted. An advantageous 

20 location for the identifiers is e.g. the visitor location register (VLR) of die mobile 
switching center 104. It is obvious to a person skilled in the art diat the identifiers 
may be placed in other such network elements, such as the gateway 201, in which 
the data can be stored. When a connection is being set up, the device in question 
finds in the visitor location register in addition to die first subscriber identification 

25 data the second subscriber identification data including at least die address to which 
speech data is to be transmitted. By means of the address it is possible to establish a 

_ . circuit-switched connection at least between the mobile station 101 and gateway 
201 for the transmission of speech data. 

In a second advantageous embodiment according to the invention, as depicted in 
30 Fig. 3, there is a connection from a base station controller 103 to a mobile switching 
center 104 in connection of which there is a gateway 201 such as die one described 
above. In this embodiment the gateway 201 is connected to a node 301 in the 
packet-switched GPRS backbone network 113. Further, the GPRS backbone net- 
woiic 113 is connected through a gateway GPRS support node 110 to a network 
35 using the IP protocol, such as the Intemet network 203. A solution according to this 
arrangement requires that the gateway GPRS support node 110 is adapted so as to 
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separate the speech data packets coming from the gateway 201 and going to the 
gateway 201 from the other data packets going to the serving GPRS support node 
108. It is obvious to one skilled in the art that node 301 in the GPRS backbone net- 
work is arranged so as to be as close as possible to the IP network 203 to which a 
5 connection has been established, so diat a possible deterioration of the quality of the 
data transmitted through the circuit-switched connection can be eliminated. 

In a third embodiment according to the invention the gateway 201 can be directly 
connected to a serving GPRS support node 108, as depicted in Fig. 4. The mobile 
station 101 uses a circuit-switched connection for the transmission of speech data 

10 up to the gateway 201 which converts the circuit-switched data into packet format 
and sends the speech data packets to the serving GPRS support node 108. The 
serving GPRS support node 108 is arranged so as to see from the speech packets 
coming from the gateway 201 that the transmission of data is now being carried out 
in both directions through the gateway 201 and mobile switching center 104. Ad- 

15 vantageously this is arranged in a similar manner as e.g. a handover between two 
base stations 102. It is obvious to a person skilled in the art that this third embodi- 
ment according to tiie invention requires that the gateway 201 supports an interface 
enabling the arrangement described above. One such interface is the Gb interface of 
the UMTS (Universal Mobile Telecommunication System) network. It is obvious to 

20 one skilled in the art that the requirements according to the third embodunent of the 
invention can be met by realizing Hie necessary modifications in the serving GPRS 
support node 108. 

The connections described above are optimized in such a manner that the capacity is 
utilized as efficiently as possible from the network standpoint. One possible way of 
25 optimizing the use of capacity is to leave out, where possible, tiie connection infor- 
matics neede^isJhe^j^^ t ransmission and to transmit on ly the data prop er. An ar- 
rangement like this can be realized for data traffic between a mobile station 101 and 
gateway 201 where, according to an embodiment of the invention, the whole IP 
protocol may be left out. 

30 It is obvious to a person skilled in the art that in the fourth and fifth embodiments 
described above the mobile station 101 may be a class A, class B or class C device 
because the arrangements described above do not require a simultaneous circuit- 
switched and packet-switched connections at the mobile station 101. 
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The gateway 201 described above is depicted as a separate network element but it is 
obAdous to one skiUed in the art that die gateway 201 may be integrated into a suit- 
able network element, such as a mobile switching center 104. 

One possible arrangement for guaranteeing die connection quality is one in which 
5 the network elements providing packet-switched data transmission service monitor 
the quality of the connection. What is meant by this is that the network elements 
may e.g. monitor the data packet delays and other such quantities related to data 
transmission. Advantageously the monitoring is arranged in such a manner that if a 
network element notices e.g. that data packet delays become too long, i.e. the ca- 

10 pacity of the packet-switched service is not sufficient to transmit all data witii good 
enough quality, at least part of the data transmitted is arranged so.as to be trans^t- 
ted through a circuit-switched connection in accordance witii the above description. 
It is obvious to a person skilled in the art that in the first, second and third embodi- 
ments described above the notion is to make sure in advance that the quality of die 

15 connection is good enough for die transmission of the data in question. 

The embodiments described above have mainly related to the transmission of speech 
data through a circuit-switched connection but it is obvious to one skilled in the art 
that the invention is in every respect applicable to a situation in which the speech 
data is transmitted through a GSM speech channel. The invention can be appUed, 
20 within the scope of the inventional idea defined by the claims, to the transmission of 
data such as speech data through a circuit-switched connection so that the quality of 
the data in question can be guaranteed to be sufficient from the receiver's stand- 
point 

It is obvious to a person skilled in the art diat the connection described above, which 
25 is at least in part a circuit-switched connection between the terminal and gateway 
iswiy can oe unaersiooo m a oroaoer^^ense. in aactiuon to tne connection types 
mentioned here the connection may be e.g. a circuit-switched data coimection 
through which IP packets containing speech information can be transmitted. On the 
other hand, the connection may be e.g. a circuit-switched speech coimection. One 
30 such connection is typically a so-called bearer in the GSM system, for example. In 
the case of a circuit-switched data connection the speech in the TP packets remains 
unchanged from the beginning to die end of the coimection, whereby the gateway 
201 will not convert the speech data from the circuit-switched connection into a 
form suitable for a packet-switched connection. It is unnecessary since the speech 
35 data in the IP packets is suitable as such to be transmitted through the packet- 
switched connection. In the case of a circuit-switched speech connection the gate- 
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way 201 converts the speech information into packet form so that it is suitable to be 
transmitted through a packet-switched connection. 

It is obvious to a person skilled in the art that while it was above discussed the 
appUcation of the GPRS network ahnost solely in coimection with an Internet net- 
S work, it may also be appUed to other corresponding network topologies realizing 
packet switching. The names of the network elements mentioned above are not in 
any way hmitmg, but it has been our intention to follow, where apphcable, the 
nammg conventions used in the present GSM network 
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Claims 

1. A method for guaranteeing flie quality of a connection in a data-transmitting 
telecommunication system, where the data is arranged so as to be transmitted 
through a packet-switched connection, characterized in that at least part of the data 

5 transmitted through the packet-switched connection is arranged so as to be trans- 
mitted at least partly through a circuit-switched connection. 

/. 

2. A method according to claim 1, characterized in that at least one of the 
parties to die connection is a mobile station (101). / - 

V ■ . . 

3. A method according to claim 1, characterized in diat the data is transmitted 
^ 10 through at least one Internet servo^ (204). 

4. A method according to claims 2 and 3, characterized in that from the mobile 
station (101) an IP address is sent to an Intemet server (204) for establishing a 
circuit-switched connection. 

5. A method according to claim 4, characterized in fliat tilie mobile station (101) 
15 sends an IP address to an Intemet server (204) in the form of a short message. 

6. A method according to claim 4, characterized in that the mobile station (101) 
sends an IP address to an Intemet server (204) in a certain packet in the packet data 
stream. 

7. A method according to claim 2, characterized in that a subscriber-specific IP 
«^ 20 address stored in the mobile communication network is used for the establishment 

of a circuit-switched connection. 

8. A method accor ding to claim 1, cha racte rized in that at least part of the data 
transmitted through a circuit-switched connection is speech data. 

9. A method according to claim 8, characterized in that said speech data is trans- 
25 mitted at least partly through a circuit-switched connection between the GPRS 

backbone network (1 13) and the mobile station (101). 

10. A method according to claim 8, characterized in that said speech data trans- 
mitted at least partly through a circuit-SAVitched connection is transmitted from the 
gateway (201) directly to an Intemet server (204). 
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11. A method according to claim 1, characterized in that at least part of the data 
transmitted through a packet-switched connection is arranged so as to he transmitted 
through a circuit-switched connection if the capacity of the packet-switched con- 
nection is insufficient. 

5 12. A method according to claim 10, characterized in that the quality of the 
packet-switched connection is monitored during the connection. 

13. A network element for guaranteeing the quality of a connection in a data- 
transmitting telecommunication system, where the data is arranged so as to he 
transmitted through a packet-switched connection, characterized in that the net- 

10 woik element is arranged so as to transmit at least part of the data transmitted 
tiu-ough a packet-switched connection at least partly through a circuit-switched con- 
nection. 

14. A network element according to claim 13, characterized in that the network 
element is arranged so as to convert the packet data into a form suitahle for a 

15 circuit-switched coimection and vice versa. 

15. A network element according to claim 13, characterized in that it is a gateway 
(201). 

16. A netwoik element according to claim 13, characterized in that it is a mobile 
switching center (104). 
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